The SETA group (Agricultural Science and Technology) sent a letter to the Italian Parliament advising them not to adopt a legislative measure that favors organic and biodynamic agriculture compared to the conventional one. Another group of scientists thinks instead that the Italian government should favor organic and biodynamic agriculture and explains its reasons. The current article lists the SETA letter and the point of view of other Italian and international ecologists, economists, pedologists, ecologists, writers and artists, which are tendentially "protectors of nature" but not idealists. Nor are they so much in agreement with each other. Judge for yourself in scrolling through the Discussion chapter. The divergence leads to the "why" it is necessary to switch to organic farming not on the "need" to do so. There are also disappointments about the use of GMOs or the costs of highly technological agriculture.
INTRODUCTION
Recently, a group of Italian people belonging to the SETA group (https://www.setanet.it/), encompassing some agronomists, some university academists, some farmers and some citizens interested in the debate addressed a letter to the Italian Parliament. The goal was to arrest a decree that the Government intends to apply for fostering organic farming.
With the present article we would like to address to the Italian Parliament another point of view, to support the decree and promote a sustainable organic agriculture in all its different variants in Europe as elsewhere in the world.
LETTER SENT TO THE PARLIAMENT BY THE SETA GROUP
"Dear Deputies and Senators of the Republic, from different sources we learn that among the priorities of the new Government is the approval of the law decree 988 -Measures for the protection, development and competitiveness of organic farming, agri-food and aquaculture production. Given that every farmer who is respectful of the law is free to produce as he wishes, we would like, as citizens and scholars, to call the attention of our institutional representatives the following concepts that most often do not find space in the public debate:
-organic crops are less environmentally sustainable than those with the conventional / integrated method. This is because they give rise to a 20 to 70% lower yield, in equal farmed areas, therefore their generalized extension would require 20 to 70% more land to become cropped, leading to a massive destruction of forests and natural grasslands; -compared to conventional agriculture, organic farming leads to 50% higher greenhouse gas emissions in pea crops , 70% higher ones in wheat (Searchinger et al., 2018), and 300% higher ones in rice (Bacenetti et al.,, 2016); emissions result moreover 61% higher per kg of bread produced (Chiriacò et al., 2017); -organic products are marketed at prices up to 150% higher than comparable conventional products (source: EU -https://ec.europa.eu/info/news/organics-sector-rise-both-domesticproduction-and-imports-see-large-increases-2019-mar-07_en), which should lead us to reflect on the economic repercussions for the consumer (or for the State, when it comes to school canteens obliged to supply only organic products); -organic products do not show significant differences with respect to the others in terms of healthiness or nutritional characteristics as emerges from the scientific work of Dangour et al., (2009) and from the EFSA reports on pesticide residues in food (https: //www.efsa. europa.eu/en/efsajournal/pub/5743); -already today 45% of the net income of organic businesses is guaranteed by EU funding compared to 31% of conventional farming (source: Bioreport Crea, 2017-18 edition; Senate Research Department, note 108, June '19);
THE POINT OF VIEW OF OTHER SCIENTISTS (AUTHORS OF THE PRESENT ARTICLE) ON THE FUTURE OF AGRICULTURE
We agree with the following points contained in the letter from the SETA group: 1) organic products are sold at higher price compared to the others;
2) more accurate and safe controls over organic products should be done;
3) agriculture is very important for humans.
For the rest, however, the different issues are unjustified. The authors claim that conventional agriculture is cheaper than organic farming but do not consider the costs related to a) the environment (two aspects -> a1: pollution, climate alteration, soil impoverishment in structure, stability towards erosion and organic carbon reserves, biodiversity loss and -> a2. soil fertility and the ever-increasing effort with conventional machinery to keep yields at a high and not durable level), b) human health in an environment forced to cope with added chemicals and c) the indebtedness for technological machinery which is increasingly required from conventional farmers to keep up with market standards.
-with the law decree 988 an esoteric practice like biodynamic agriculture, achieves a formal clearance, being equated to organic farming. The biodynamic method is certified by a registered trademark owned by a multinational company and features an average turnover per hectare of 13,309 euros against the 3,207 euros of conventional farms and the 2,441 of organic ones (source Bioreport Crea, edition 2017-18). We hope that this Parliament will not want to be remembered as a reverse Robin Hood who takes away from the poor to give to the rich; -Law Decree 988 refers to a niche sector (66773 organic and 286 biodynamic companies, which accounts for 4.5% of the 1,471,000 Italian farms -source Bioreport Crea, ed. 2017-2018);
In conclusion we would like to point out that the law decree 988 promotes organic farming by appealing to an alleged "national interest" for such agriculture. As SETA group we wonder what national interest is meant to be guaranteed in a decree which not addressing the crucial issue of controls on organic productions, undermining the national seed system, weakening the university agricultural education system, introducing a plethora of unnecessary territorial bodies, and stimulating low-productivity farming, will further increase our dependence on foreign countries, which is already close to 50% of the national demand for wheat and animal feeds. In this context the support offered to an esoteric practice such as the biodynamic practice, in the same country that along with Galileo Galilei gave birth to the Scientific Method as a system of knowledge of natural phenomena, is particularly striking, sounding almost like a new abjuration.
For the SETA group -prof. Luigi Mariani " These are oversights that could have been tolerated 30 years ago, but not now. It is out of place today to continue to undermine the house in which we live. Organic farming and its different versions are answers that are certainly more sustainable than conventional ones. Sustainability is expressed in an already established organically operated agriculture in almost closed cycles for nutrients and organics which leads to a natural soil fertility that is independent from a steady unidirectional flow of nutrients and much less dependent on fossil energy sources. Natural soil fertility is based on an increased content of organic matter (humus, to be precise) with associated higher soil biodiversity and microbial activity.
Today's agriculture (be it conventional, organic, integrated, precision-farmed, conservative, regenerative, biodynamic, agro-ecological) has the onerous task of feeding the planet, but at the same time needs to be environmentally and socially sustainable. Therefore, comparing systens just on the basis of economic costs is no longer acceptable as our chance of continuing to use the resources of this planet depends on its own stability. When the alternative is 'no-future' any other issue comes to an end. The role of research is to provide scientific support to this critical path, without uncritically espousing partisan positions. Although Italy is the place where Galileus developed the scientific method, as stressed by opponents of the law project on organic agriculture, it is also the same country where he was imprisoned by his contemporaries.
Sustainability of the environment is a function of the extent to which we will rely on existing ecosystem services while balancing them with new technologies. If the perpetrators of the harmful consequences of intensive agriculture are to be sought, they are not among the farmers. Farmers in general follow the indications coming from science and the market. Probably as scientists and merchants we might have to pronounce a "mea culpa". When we believe in unlimited progress, we fail to consider natural resources as a precious good to be preserved for next generations. When we strive to grow plants in systems without soil and with artificial illumination we are overlooking and turning our back to nature-inherited assets of earth and light as if we were already planning our escape to the next planet. This does not sound as a workable solution for an increasing population.
On the opposite, we believe that cultivating and reconciling scientific and social spirits of humanity could lead to new levels of balance, in first instance a clearer view of the relationship between resources and the number of humans. And when we imagine how to go further, we should try to do it not just as humans but rather as Earth's ecosystems, where humans are not daring brains leading the forefront of reality but one of the biological species integrated in it.
In conclusion, there are at least three scientific reasons for preferring organic and biodynamic farming over conventional agriculture:
1) The best quality of the food produced (at least regarding pesticide content and flavour) and the positive consequences on human health;
2) The best conservation of planet's biodiversity;
3) The action of storing carbon in the soil in the form of humus with a consequent positive impact on climate change.
For the scientific basis of these three conclusions, instead of focusing on individual works, we prefer to refer the reader to three reviews (Zanella et al. 2018a, 2018b, 2018c). They contain respectively 154, 60 and 141 selected scientific publications with data or ecological proved deductions that support these conclusions. Other more specific references are given below in the discussion part and/or are reported at the end of the list of References. THE AUTHORS OF THIS ARTICLE TO EXPLORE THE HORIZON  OF AGRICULTURE ON PLANET EARTH AND PROGRAM THE FUTURE OF MANKIND   SURINDER S KUKAL, PH D, FNAAS, FISSS -PROFESSOR AND DEAN, G S KHUSH  DISTINGUISHED PROFESSOR -COLLEGE OF AGRICULTURE -PUNJAB AGRICULTURAL  UNIVERSITY, LUDHIANA-141004, INDIA I, as a Soil Scientist, believe in carbon cycle and whatever biomass has been created through photosynthesis and carbon dioxide should go back into the soil so as to sustain soil health as well as environment and reverse the disturbed carbon cycle. But, in a country like India we need to feed millions and cannot expect to produce at the same rate as being done presently, at least during initial few years. But I strongly believe in organic agriculture at first instance (as far as possible) and if required (of course it will be) followed by or in combination with integrated agriculture (IA). I see the integrated agriculture (with combination of organic inputs + need-based inorganic inputs) to sustain our environment and at the same time to sustain agricultural productivity.
DISCUSSION AMONG

EFREM TASSINATO -HEAD OFFICE WIGWAM CLUBS ITALIA. NON-PROFIT ASSOCIATIVE NETWORK FOR THE FAIR, SOLIDARITY AND SUSTAINABLE DEVELOPMENT OF LOCAL COMMUNITIES.
I agree and therefore certainly, I endorse the petition also on behalf of the associative network I represent.
As soon as the definitive document is available, we will share it in the Wigwam Local Community network and, as far as we can, spread it even further. Agriculture is changing. Moving from an intensive sector based on chemical fertilizers and chemical pesticides to an agriculture where the production process is integrated in the natural cycles.
This change is highlighted also by the recent proposals of the new common agricultural policy (CAP). CAP is paid by European taxpayers who have declared their intention to continue to support agriculture in the future only if doesn't pollute and produce positive environmental effects.
The objective of the old post war agriculture namely the quantity products maximization in order to feed the growing population has reduced importance given way to other goals such as: production of high quality products containing the lowest chemical residues, land management with the maintenance of meadows and pastures through extensive farming and the direct support for small farm income which continues to be lower than other sectors.
Worldwide the undernourished population is significantly reduced. The hunger is not due to production but rather to distribution issues. New problem instead is the increasing number of obese people feed by junk foods.
In this new scenario organic farming will be important even if the experience on the fields shows that it this no always possible follow a strictly organic protocol. For instance, in the viticulture sector the number of treatments varies greatly depending on the climatic conditions. In the more humid region of France, North Italy, Austria, Germany the main disease is Plasmopara viticola. The fungi defense requires 15 -20 treatments that using copper-based products will exceed the cap of organic regulation. On the other hand, in the drier areas such as South Italy, Spain, California, Argentina etc. 4-5 treatments are enough and organic rules are easily satisfied.
Do we eliminate viticulture from France, Germany, Austria and North Italy? It doesn't seem viable at all! Is it better to produce a "fake organic" or a "true sustainable" products according to the condition of the area? Personally, I think that it is preferable produce sustainable products with the minimun input of pesticides. Important give a clear and correct information on the production process.
The current technology permits to know in real time treatments done, products used and who sprayed the cultivation. This information should be public because the pesticides effects are public on water, air, etc. and on the health of the citizens. So if this data will be public there will be a new and healthy competition between farmers in order to reduce treatments and the use the less detrimental pesticides.
All we need is transparency and ethic!! This could be a new direct certification without intermediaries and without extra costs checked directly by the comments of the consumers and more in general by the citizens. A model already implemented in other sectors (TripAdvisor, booking etc.) but in this case who write a comment has to public "the real face" in order to avoid opportunistic behaviour. A model of social and environmental control that existed in the small village where all the people knows each other and where the reputation was important.
Sustainable agriculture should be based on the widespread use of bio indicators. We have to understand what nature is telling us. For example, a tool as hive with his bees' population give us many information about the health of the environment. A useful tool not only for farmers but for all the inhabitants of a territory.
United Nations Organisation has quantified pesticide victims in the agricultural sector for acute poisoning or poisoning at 200,000 a year, countless scientific studies have shown that exposure to pesticides prolonged over time -albeit in small doses -has important repercussions on health not only of those who work in agriculture, but of everyone (Abitabile et al., 2019) . A new agriculture is waiting at the door, an agriculture more complex that requires new environmental skills for the production of genuine products.
ALESSANDRO PICCOLO -FULL PROFESSOR OF AGRICULTURAL CHEMISTRY, UNIVERSITÀ DI NAPOLI FEDERICO II. CHIEF EDITOR OF "CHEMICAL AND BIOLOGICAL TECHNOLOGIES IN AGRICULTURE". DIRECTOR OF CERMANU CENTRO INTERDIPARTIMENTALE DI RICERCA SULLA RISONANZA MAGNETICA NUCLEARE, PORTICI, ITALY I fully agree with the letter. As you may know we were among the few who published scientific papers on biodynamic compost, and we intend to pursue in this scientific objective direction. I fully agree with the purposed letter. The point of view defended by the SETA group is a short-term vision of agriculture. It does not take into account the present and future health of mankind and, moreover, the need to live in a lovely planet. It is well-known that agricultural production does not increase anymore, even if the use of mineral fertilizers and pesticides is increasing and will still increase if nothing is done to arrest it. We cannot encourage conventional agriculture, rather we must discourage it, by helping farmers to turn to other, better sustainable, methods. Subsidies are necessary in a first time to achieve this target, acting as a primer to a self-reinforcing win-win process, like we know it in the soil when earthworms provide food to bacteria then bacteria to plants then plants to the soil through the decay of their dead parts.
CELINE PELOSI -CHARGEE DE RECHERCHE HDR, CENTRE DE RECHERCHE PROVENCE-ALPES-COTE D'AZUR, UMR 1114 EMMAH INRA-AVIGNON UNIVERSITE
Studying the impacts of pesticides on some soil organisms for a few years, we brought some evidences that some currently used pesticides can harm non-target animals that provide key functions in soils, thus fragilizing the sustainability of agrosystems. I advocate a systemic approach to what is done and evaluated in the fields. Thus, not only do we have to consider farmers and consumers when thinking about the evolution of agriculture, but also we must account for the environmental legacy left behind (ecosystem quality for provision of services). The consequences of what we decide today can be long and difficult to observe but they affect the health of the ecosystems at long-terms and determine the orientations that we wish to give to our standard of living (health, recreational values of biodiversity, etc.). Although completely stopping pesticides is, for the moment, not so obvious to implement (integrated management being promising for instance), interfering in the adoption of environementally friendkly cropping systems is not so strategic to go towards more sustainable production systems.
AUGUSTO ZANELLA -PROFESSOR OF THE UNIVERSITY OF PADOVA, ITALY
THE VAL DI NON, A CASE STUDY
I was fond of scientific agriculture. During my university studies in 1982, with my father (I went with him to follow a particular course at the Institute of San Michele all' Adige, to learn how to do it) I destroyed a traditional orchard and replaced it with a modern one (it was said to be a "conversion"). The ancient grove was made of large apple trees up to 10 m. To eradicate one of them, we utilized a big bulldozer (we couldn't remove it with a hoe, even after a day of work). When I went to pick apples on these old trees, I found bird nests (goldfinches, blackbirds) in the branches. The Renetta apples remained fresh all the winter in the home-cellar, maybe the peel became folded like old skin, but under it, their pulp was delicious and never powdery. The new trees we planted were produced in The Netherlands (at this time, Dutch researchers were the best of the world on this matter; and it is still the case, probably).
There were different trees' sizes: 1.5, 2, and 3, even one of 5 meters. Scientists advised the smallest because there was no need for stairs to pick the apples from them, one could stand simply beside trees. These trees were bearing fruit quickly, full production after 2-3 years, maximum 4 for the tallest. They had shallow roots and competed with herbs. It was not seen as a problem; at the end of their cycle (10 years of production), they were easier to replace. At the cooperative, they sold a weeding product that could be easily distributed, it was not dangerous for humans, no masks were needed. The grass dried out, leaving all the nutrients to the trees. Tree' roots did not take enough water, because they were confined at the surface and around the trunk. This, too, was not a problem; it was enough to implement a drip irrigation system. With my father, we ordered the new irrigation system sold with the apple trees, it didn't even cost so much. The ancient irrigation system was with high pinwheels that imitated the rain. The new water-supply plant was less expensive and much more effective. There was still a small problem that divided the producers: the plant protection products were no longer washed from the leaves by the irrigation system. This increased the efficiency of the products, but also the dust that was breathed when working in the countryside (some farmers showed allergies, not significant diseases, which were considered as physical weaknesses of the individuals, which were almost ashamed to have them). Apple growing has experienced many other technical innovations supported by the university and professional scientists of the Agricultural Institute of San Michele all' Adige (Trento, Italy).
In a few years, the landscape of the Valley changed. All the orchards were converted, and irrigation systems changed. Powerful cooperatives were born and finally turned on a single "Melinda". Farmers, even my father, had much more money. We changed the tractor, bought an "atomizer" for pesticide treatments, automated fruit harvesting machines, a flood of tools, built new roads. Today scientists drive from the Netherlands the computers that manage the apple production of the Valley. With a colleague who teaches students these things, I recently went to see a Val di Non's cooperative. Each apple is photographed 82 times, then a computer classifies it and guides a mechanical hand that put the apple in the right container that ends up in controlled storage. The apples can be sold all over the world, taking advantage of the best market windows, even 10-12 months after the harvest.
The competition is fierce, the manager of the cooperative explained. Today with a phone call, you can have a load ready after 5-6 hours from the order, with apples of the desired size and quality, to be sent to all parts of the world. The primary market is China. They compete mostly with Romania and France apple producers, which knew the same development. When I asked him about the quality, he replied that they do tests before harvesting to determine the right time to collect apples. It is about the hardness of the pulp and about the "quality of the fabric that allows it to be kept longer, fresh and good in a controlled atmosphere". They spent millions to put apples in tunnels dug under the mountains in disused calcite quarries. I went to see them. It's something like science fiction, workers with helmets, lights, computers, wifi connected with satellites and trucks entering the mountain to pick up apples.
My father died in 1998, still believing in science. He was born in 1912 and had a hard time when young. He argued: "On TV they say we are experiencing a moment of "crisis". They don't know what a real "crisis" is. This is not a crisis, but "what do you want my mouth?" He thought that science solved the problems of hunger, even though towards the end of his life, he wondered where the "boat" was going. He often said: "There is no more religion". I know what he wanted to say, that there were no more principles of respect for the living and the environment; that it was enough to have so much and of everything. When he was down in the dumps, he also accused us of his children have ended up in a death trap. Two days before he died, he asked me: "Do you still believe in God?" I replied that I was a little lost. If God is the whole universe in evolution, with we all living inside Him, I believe that He still exists. My father proclaimed: "It is time for me to die, I no longer understand this world. Believe me, in the end, only God may help you, keep Him with you". When I came out of his bedroom, my mother (10 years younger) noticed my despair and said to me: "Don't pay excessive attention to father digressions, he still believes that there is a life after death, that sooner he will see his parents. The preservation of faith occupies a lot of time that perhaps could be invested differently by humans in search of peaceful satisfaction".
The small farms disappeared from Val di Non. One of my family too. It was a part-time occupation, and none of the members had time to do the job. The properties concentrated in the hands of a few producers who work night and day, often indebted and with powerful machinery. A young man I talked to is already trying to use drones. Precision agriculture tests are carried out using satellites, and the cooperative/region would partially finance future investments. The whole landscape is homogeneous and resembles a vineyard made of small trees. Hail protection turns the Valley into a greenhouse. I asked my brother up there whether sparrows are still there; he thinks he saw a couple near home. In Padua, I don't see these birds anymore (they were a lot of them in the 90s; sparrows, not pandas!). I remember there were so many when I was a child, that frrrrr flew away when you opened the door because they were chatting in the yard. There were also swallows that came back every year to nest under the balcony, beautiful, with a brown gag and a tail with two long spikes. My brother saw one more, in a village higher up and out of the way, just below the wood. I still buy Renetta apples at the Padua supermarket. They are still my favorite apples of all, I look for those from Val di Non and buy them. Also, other varieties of Melinda apples, with names like Fuji, Gala, Granny Smith that were unknown in the Valley 20 years ago.
In the agricultural field, Veneto experienced the same evolutionary process as in Trentino, which can also be seen in other regions and throughout the whole world. Recently, I participated in the publication of an article about pesticides used in vineyards (Bolzonella et al., 2019) . We found that the cost of the insecticide (the result also applies to fungicides) is inversely proportional to their potential damage to human health. There is the risk that to earn more, the farmers proceed with the purchase of products that are cheap and most dangerous for humans and the environment.
In Val di Non, organic apples are also produced (still not sold in Padva supermarkets). Organic apples sell better than others. 15% of the total production of the Valley is organic, and every year this percentage increases by a few points. I think that this is a healthy and futuristic choice.
There is a problem nevertheless that concerns all the agricultural production of the planet: organic, for scientists, does not mean produced with the living organisms, but with as little as possible of them. The less their number, the better. It is enough to eliminate them with substances that, for now, we do not know whether they hurt or not. Once we discover that they hurt, we replace them with others that we hope won't destroy humans. These substances, also at the University of Padua, are still called and taught to students as Phyto-drugs (plant-medicines).
A few days ago, on Sciences (https://www.sciencemag.org/news/2019/11/new-genetically-modifiedcorn-produces-10-more-similar-types), researchers presented transgenic corn that produces 10% more than other corn. How to say: in 4.5 billion years, Nature passed from a few cells to such millions of complex livings that we have not yet been able to fully inventory. Today, thanks to science, we humans succeed in fabricating new organisms that know how to take more resources than ever.
They know how to avoid other bodies and grow faster than ever because we artificially put into them the potential of two or three organisms. This will lower biodiversity and give more resources to humans. Is this sustainable? Is this what we want? The beige parts are orchards in the winter season, planted higher and higher instead of the forest. In the foreground on the right is an apple cooperative deposit. In the village, the pace of work follows that of the phases of apple production. Figure 2 . Val di Non. Left: after harvest, the apples are stored in the heart of the mountain, in cold rooms with a controlled atmosphere to preserve them for a long time and be sold at the right moment. The rock isolates the gas chambers and it has been calculated that the investment will be paid for with the energy savings achieved. The cooperatives provide jobs to local people on an ongoing basis. Instead, very tight work shifts are organized, and seasonal personnel is called to work from many parts of the world, at the time of the apple picking. The climate response of the valley has been studied and the harvest follows the ripening of the apples with cycles of a few days per band, predefined by specialized personnel. Right: automated preparation of apple loads to be exported throughout the world.
IMAGINARY DIALOGUE BETWEEN GALILEO AND SIMPLICIO ON BIODIVERSITY AND AGRICULTURE
Galileo looked around with his telescope. Then he said: The accounts don't add up.
Simplicio: You're wrong. We have more to eat than once; it is evident, blinds also see it. We would all starve without pesticides.
Galileo: Biodiversity is in freefall.
Simplicio: Fortunately. It is better because this leaves more food for us.
Galileo: The opposite is exact, the less the biodiversity and the less we will have to eat.
Simplicio: Never. We compete. If insects and pests eat everything, there is nothing left for us.
Galileo: There are no more harmful animals. Do you want to understand this, will you?
Simplicio: Mad. Soon we will have solar-powered drones that will take out the parasites one by one and without cost.
Galileo: Learn to live with parasites, feed them; they bring predators with them. They can't grow that much. If they grow, it means that the whole system is developing. We may destroy the natural balance that generated us. Let's try to remain in the entire living system.
Simplicio: For the love of heaven. He is becoming mad. Seal him up. If those of SETA feel the game, they will cut the balls to us too. SUMMARIZING 1) We need to change the type of agriculture.
2) Organic agriculture, biodynamic agriculture, and also the halfway between these and the conventional are increasing. We think that to support organic farming with a decree is the right move, waiting for something different and more performing to arrive in the future.
3) The ideal would be agriculture that "works with all the living". As Masanobu Fukuoka created? (as he presented in 自然 農 法, "Natural farming"). 4.5 billion years ago, there was almost nothing alive on the planet Earth. Today, there are millions of different life forms. A wrong idea lives in modern scientific spirits that living beings are always in competition. I know that Malthus argued that human population growth will continue unchecked until regulated by external factors such as hunger and disease and that Wallace and Darwin fastened that idea into evolutionary theory. However, Darwin found out above all that life forms a tree, with a trunk and many branches. Even infinite branches, because they will never stop "becoming." Sure, some went out, but many other branches will continue to grow and adapt to the future.
4) Dear
Parliamentarians, you can decide in which agricultural future to go with your citizens. The SETA group fears hunger if the whole planet goes organic. However, we surely will starve if we continue as we did in recent decades. This prevision is scientifically recognized and corresponds to global warming, a decrease of biodiversity, pollution of the environment, lack of water in tropical and Mediterranean regions, human migrations ...
5)
Copper is a big problem for the organic sector. Because it's a dangerous heavy metal. But it is perhaps the lesser evil. And there are already substitutes recommended by organic farming. 6) Biodynamic farmers don't hurt anyone, on the contrary. If all the world's farmers were biodynamic's, we would have less food (not sure) but no ecological problem (sure). And organic food quality is much better than conventional's (reviews in: 7) The problems that humans have are above all economic. This means holding the money to eat and drink, having a home, starting a family, treating illness, supporting children when they are young and parents when they are old, all these simple and very material things. They are all tied to having a job. I would be more cautious about investments in GMOs and futuristic actions. Are we ready for them? Are we ready to go to Mars? Can we fix the house in which we live, first, and catalog / know the biodiversity that exists before creating new organisms? Can we focus a little more on people and families, and the places where they live on Earth, first, as enterprises, schools, and hospitals, to make life a little more serene for everyone? And if we stopped wars, how much money will we save to invest in a more sustainable economy? 8) Biodynamic agriculture and homeopathy touch a susceptible key that deserves a deepening up to the limit of our current knowledge: how much effect may single atoms or molecules, or even smaller particles have on the environment in which they dilute? The active principles of homeopathy (or biodynamic agriculture) make many scientists skeptical. However, there are no "minimal doses of matter". Particles that compose matter were "born" to react; they can't do anything else. We cannot grab tiny particles in the scale in which they work because, at that scale, they are objects that respond to still unknown laws. These laws can have strange effects on higher scales, not because particles or laws work poorly, but because the fact "appears" odd on an enormous scale and not corresponding to what is expected by humans. But it is ignorance, not witchcraft. We don't know why placebos work, do we? It is undoubtedly not the immaterial thought that physically heals the suffering. Yet it performs. Like a chain reaction that closely resembles the famous wing beat of a butterfly (http://eaps4.mit.edu/research/Lorenz/Butterfly_1972.pdf) that ends up causing a tornado. Recent re-examinations of Lorenz's paper suggest that it offered a significant challenge to the idea that our universe is deterministic, comparable to the challenges offered by quantum physics (Palmer, 2017 ; Kerry, 2018). 9) Science should change its attitude towards facts that remain unexplained with current laws. We live in an infinite world. The theory of relativity and quantum physics have re-opened the mystery: the limits, if there are any, are so small or so large that the physical laws we know are no longer valid for understanding what is happening in limits' vicinity. These limits are part of our world; we should take them into account and "accept not to be able to understand everything". It is not true that experiments are "repeatable". Science cannot explain everything. Science makes mistakes. We know what life was like on the planet Earth millions of years ago, even when humans were not there. We have an idea about what light is, very approximate and theoretical, but it makes our phones work. Other facts remain hidden: how the matter was born, where the universe comes from, or what relationship exists between the birth of matter and light. Believing to comprehend how a plant and soil work is a huge mistake. We require more time. It could be fatal to humanity to think that the soil is not a living ecosystem.
10) Are there very safe vaccinations? Those should become mandatory. For other, less secure, the individual choice should prevail. The problem is not only scientific. As with everything: when money takes over, and we are always in the way, we need to double attention. For example, in an advanced society, non-scientific advertising should be banned. On television, today, all advertisements are more or less false. Then, it is not surprising that people no longer believe in doctors suggesting vaccinations.
11) The pigeons of our cities, for example, are good bioindicators. They get sick and lose their toes in noisy polluted and with a low percentage of green areas cities (Jiguet et al., 2019) . The more they are sick and lame, the more their host cities are dangerous to humans. There is no point in driving them out of the cities. It would be better to keep them close, green up the city environment, and check that the pigeons remain healthy and with good legs.
KLAUS KATZENSTEINER -PROFESSOR OF THE UNIVERSITY OF NATURAL RESOURCES AND LIFE SCIENCES, VIENNA, AUSTRIA
I am a forest ecologist and no specialist in agriculture and agricultural systems. Nevertheless, I share your concerns and fully support your intervention. I could tell similar experiences from my home in an intensively utilized agricultural landscape as you described from your parent's place: groundwater pollution, loss of biodiversity, soil erosion etc. as a consequence of industrialized agriculture. In conventional agriculture, improved cultivation methods (partly copied from organic farming) have positive effects on water and soil quality over the last years. The continuing loss of structural diversity at the landscape level is, however, dramatic.
We all know the ipbes report on the status of our planet. It is our responsibility as scientists to act. I want to stay on the author's list, and I want to stay in dialogue, although I am no advocate of biodynamic or any other 'school' of farming.
As an ecologist, I believe in as far as possible closed nutrient cycles. As we well know from history, such closed nutrient cycles are not easy to maintain in agriculture, and an ever-increasing population needs to be fed. We know from history that science can contribute to the solution of problems but that the solutions can create new problems. Agricultural institutions have been established in the 19th century as a response to mis-harvests and famines which were partly related to climatic extremes but also to 'soil nutrient mining'. Haber-Bosch supports food production but reactive nitrogen is threatening biodiversity and water resources, and radiative forcing of N2O contributes to the heating of the planet.
Can we escape such traps? An example of land use and land-use change from one of the regions where I study human-landscape interactions ( Figs. 3 and 4 ): Mountain hill farming in the Himalayas functions as long as there are systems surrounding farm fields which can be 'tapped' for nutrients. 1 ha of arable land needs 2-5 ha of the forest as a nutrient source, be it exploited by grazing, lopping of trees or litter raking, the nutrients end up at the agricultural fields and ensure 'sustained' food production. There are, however, 'carrying capacities' of the landscape. In our research area, the locally, mainly organically produced, food supply lasts for approximately 4-6 months, the rest is 'filled up' with rice and lentils imported from India, probably produced in an industrial way. Still, traditional land-use practices lead to severe degradation of forests.
We support community forestry, establishment of trees on farm boundaries and agroforestry in two remote communities within a carbon offset project. Participation is the key. Farmers and researchers from Nepal and from Europe learn from each other. In the end, decisions are taken by the communities! There is no single solution 'organic', 'dynamic', 'agroforestry', 'conventional', we try to practice 'adaptive management', carefully monitoring effects of our interventions. 'Our' villages are small living labs. Working there, I also see the capacity for transformation. And I can see how joint action can ensure survival. After the 2015 earthquake almost every single house was destroyed completely. A whole settlement was threatened by landslides and had to be abandoned. When I was there a few months ago, most of the houses had been rebuilt (a whole new settlement on a safe place), the nursery which we jointly established produces seedlings: fodder trees and shrubs to be established on farmland, endangered but also economically valuable forest tree species to be planted on degraded forest land. The community members are behaving like the ones in the village of Astérix le Gaulois: quarreling and fighting, but if there is need, they are realy committed and ready for joint action. Are those actions the right ones? We don't know yet. But if we don't try we will never know.
CRISTINA MENTA -RESEARCHER AND DIRECTOR OF NATURAL HISTORY MUSEUM OF PARMA UNIVERSITY, ITALY
Organic agriculture is a very counter-topic that also suffers from bad information. In my opinion, as soil scientists it is our job to help citizens and politicians to clarify some many doubts about this topic.
I am convinced that organic agriculture is a good strategy to guarantee the future of our planet. In some of my previous studies ( ) where we compared soil quality in terms of soil biodiversity and organic carbon content in different agriculture managements, we clarified the importance of an "conservative approach", that often shows higher soil biodiversity and complexity. I would like to consider this discussion not only from an environmental point of view but also from a farmer's point of view. During my experience, I met many organic agriculture farmers who strongly believe in a sustainable approach as an excellent strategy to link good food quality and respect for environment. I think that farmers attentive to the environmental problems, and not just to production, are the strength of agricultural system.
INES FRITZ -RESEARCHER BY THE UNIVERSITÄT FÜR BODENKULTUR WIEN.
DEPARTMENT IFA-TULLN, AUSTRIA.
The demand for an ever-increasing amount of agricultural products at an ever decreasing price is understandable from a narrow consumers point of view. During the last several decades, this demand towed us, and not Italy alone, into a situation where we consider the product price as the one and only measure for wealth. We, as a society, forgot to see all the other cost, such as the loss of natural soil fertility, the contribution to climate change due to carbon release from soil, the loss of biodiversity and ecosystem resilience, the pollution of soil and groundwater, to name only a few of the most urgent.
Somebody will have to pay this bill. We may decide to not increase the debt for our children and grand-children (such as the two references below) or we may decide to not care at all.
As a scientist I took an oath to act in a responsible way for the benefit of all humans and for keeping our planet a worth living place: I do care! Based on my scientific expertise, which lasts now for 25 years in soil microbial ecology, and inspired by many other scientists of the past and of the present who care about a sustainable form of living and care about our environment, I can't agree with any one-sided statement that has a chance to cause long-term damage for human mankind. To that end, I disagree with the SETA letter against law decree 988. But besides all the biodynamic and other close to nature land use systems I have missed in all the statements and interventions from different scientists something which can be organic farming but uses a mixed approach and which integrates (especially multipurpose) TREES into the land use system. I missed the mentioning of AGROFORESTRY. This land use system can improve the environmental services of the land use system, diversify products, improve family incomes and livelihoods and make the land use in the face of a changing climate also more resilient.
Agroforestry is now not only a land use system which is attractive to developing countries, Its innovative and nowadays an increasing number of famers in Europe are finding out its benefits and its easily combined with organic production, but its still a box of many research questions to design optimal tree and crop interaction systems. See also the EURAF intiative.
( http://www.eurafagroforestry.eu/welcome)
DAMIEN BANAS -PROFESSOR OF THE UNIVERSITE DE LORRAINE, FRANCE
I am an ecologist in aquatic environments, and I teach agronomy students. Some young people, whose parents are farmers, are tired of hearing that farmers are polluters.
There is no doubt that pesticides kill (that's their function: to kill life), they pollute. To say the opposite would be to ignore it.
The aquatic environments I study are polluted by pesticides from the head of the catchment area. My research has shown that in agricultural watersheds, at few kilometres downstream from the source, the concentration of pesticides in the water is higher than the concentrations that could kill most phytoplankton (the basis of the nutrient resource of heterotrophic aquatic organisms) in 72 hours. However, it was not the farmers alone who wanted this use of pesticides. Since the Second World War, we (consumers, politicians, scientists) have asked them to produce more and faster. It is not that without pesticides it is not possible to produce a lot. But it's easier to produce (without thinking) with pesticides. This change in agriculture, using fewer products that kill lives, must be accompanied and supported by politicians and consumers.
Wishing for more organic farming is not against progress. I am not in favour of denying progress. I think that scientists must help to fight against the current mistrust and esoteric discourses based on fears, beliefs, and not on scientific facts. Thus, the many discourses of mistrust of medical progress must worry us (e. g. discourse against vaccines, discourse against medical treatment in favour of socalled "alternative" medicine). Scientists must help to convey the messages confirmed by science (e.g. the benefit/risk ratio is very favourable to vaccines; medicine has increased life expectancy; homeopathy, whose effectiveness is equivalent to a placebo, cannot replace heavy medical treatments). As far as the use of pesticides is concerned, science has shown that they can be very toxic for life. So, if it is possible to avoid them, they must be avoided to preserve the environment and mankind. I do not think that we should confuse the refusal of progress with a desire for less pesticide use. These pesticides pollute soils, water and living things. This has, and will continue to have, an environmental and human cost in the future. I share your concerns and fully support your intervention. Producing with an understanding of prey/predator balance cycles is much more complex than simply applying pesticides. The progress is there. We must encourage better understanding in order to grow better with as few or no pesticides as possible.
To say that by promoting organic farming we will induce famine is false because we produce more than necessary. On the contrary, intensive agriculture, which encourages the production of a single species over very large areas, exposes us to extreme vulnerability. Indeed, in the event of the appearance of a pesticide-resistant pest, it is this entire area, dedicated to a single crop, that would be lost. To say that yields will fall by 70% is not true. Pesticide-free farming, with a farmer who takes into account prey/predator cycles, who understand his field and his crop, does not lead to such yield declines (Adeux et al., 2019).
It's just a matter of will. It is possible to produce by reflecting on the functioning of nature, the ecosystem and the agrosystem. It is possible to produce with less pollution, without exposing the planet and animals (including humans) to pollutants that are often useless if we do not limit ourselves to basic agriculture.
NICOLAS BERNIER -RESERCHER BY THE MUSEUM NATIONAL D'HISTOIRE NATURELLE -DEPARTEMENT « ADAPTATIONS DU VIVANT » 4 AVENUE DU PETIT CHATEAU 91800, BRUNOY, FRANCE
The concept of organic agriculture developed at about the same time as the expansion of chemical use, about 60-70 years ago. Paradoxically, the defenders of organic farming used arguments that were more ecological than related to public health. The humus was very often put forward as the seat of vital biological processes. As it was a sign of a global outcry, various "organic farming" movements rose almost simultaneously in the UK, New Zealand, Australia and the United States. They all described a dark future for our environment under the growing influence of so-called "phytosanitary" chemicals. Today, scientists of different disciplines as ecology, biology, pedology and climatology have not finished drawing the dark balance sheet of Seventy years of intensive agriculture: human poisoning (Cloredecone for example), disappearance of insects (Neonicotinoide for example), destruction of humus and soil organisms, disappearance of soil organic matter and global warming, catastrophic energy balance and agricultural production model based on industrial animal protein production, deforestation, destruction of agricultural jobs and therefore on the selfdestruction ... In the end, the balance sheet is much more negative than predicted in the pre-war years. Yet, the lobbying of the so-called "conventional" agriculture is still extremely vigorous, always ready to untruths to play on the ancestral fears of the "bad harvest" and famines. Yet, everything suggests the opposite, the chemical destruction of life, the skeletonization of soil, the depletion of soil water resources are the real threats to human food. It is high time to rehabilitate the black gold that is humus and relearn to work with soil organisms.
Some well known works supporting my statement: In the SETA letter the whole concept of efficiency and productivity is misused, while the scientifically proved positive effects of organic farming on soil, water quality and quantity preservation, biodiversity safeguard, human and animal health and welfare enhancement are neglected. If such aspects are taken into account organic farming becomes clearly the most efficient food system.
On the other hand, there is still room for improvement within the organic system, in farming practices, in structuring of value chains and in the certification system. That's why organic needs more knowledge and research to keep on evolving. What we do not need at all is destructive unscientific criticism.
RAFFAELLO GIANNINI, PROFESSOR OF FOREST GENETICS, UNIVERSITÀ DEGLI STUDI DI FIRENZE, ITALY
I have never dealt with food in a strict scientific sense (except, if one can say, when I sit with my feet under the table twice a day, or when I enjoy cooking). I firmly believe in respecting the environment and above all in the value of biodiversity and genetic diversity. I devoted a lot of time and passion to genetics with great effort, in the hope that certain aspects and knowledge of the discipline in the field of forest ecosystems would be disclosed, disseminated and transferred to forest management. The term "biodiversity" is used by everyone, much even by forest scientists; the term "genetic diversity" is less used, yet everything is stored in it! Everyone today talks about food: Florence (not only) has become a manger. There are people who put the visit of the Uffizi Gallery on the same level as eating a sandwich in the shops of certain ancient streets. It is also true that that sandwich is necessary and cheap and those who supply it are very good at making it popular and in demand. Agricultural production: there is talk of revolutions and new technologies which also means the widespread use of new and more effective energy inputs (how much do they cost and who produces them?). Do you eat too much meat? No problem: the synthetic one is produced, or the animal proteins are substituted with the vegetable ones which must be supplied by the farmers themselves! Taking note that on the earth we are over 7 billion and everyone needs to eat (millions of hungry and tons of food are thrown away because they have expired), we are thinking of solving the problem with certain types of agriculture (also using strange terms such as "dynamic") . I suspect that the promoters are those who are interested in continuing to eat well and a lot, because they can offer all this to themselves! Extremism does not lead to justice and freedom. It is right to recognize the tragic dimensions of the problems we are experiencing and that we know is growing. Precisely for this reason I see the need to reflect, which does not represent a reason for denial but the search for the best compromise.
Returning to the forest (because it is also subjected to stress), the coppice government is not an optimal use of the resource but is maintained by an economic sustainability which must be placed at the same level of environmental and social sustainability. The disaster is within the human being: in elementary schools we continue to teach history (to know it is fundamental) through the dates of battles and wars between humans, which are ancestral activities never abandoned. It is difficult to turn the other cheek. Discovering the chest for the opponent involves the danger of being hit in the heart more easily! I am interested in learning about the development and the thinking that acts as a glue between the authors of this article, but also the deepening of the reasons that are supported in favor or against (GMO, organic cultivation, biotechnological culture, green or vertical forest) of various themes that underlie the aims of the work. Not least the pleasure of increasing the interests that bind us all.
JEAN-JACQUES BRUN, RESEARCH DIRECTOR, INSTITUT NATIONAL DE RECHERCHE EN SCIENCES ET TECHNOLOGIES, ENVIRONNEMENT ET AGRICULTURE (IRSTEA), UR LESSEM (LABORATOIRE ECOSYSTEMES ET SOCIETES EN MONTAGNE), GRENOBLE, FRANCE
In mountain regions, it is interesting to note that the rural exodus (flight from farmers to cities) is beginning to turn into a metropolitan exodus (flight of exhausted city dwellers to the mountains). Young graduates are now leaving the big alpine towns to settle in the mountains. They often engage in a project of organic farming and / or permaculture.
These young people who often felt instrumentalized in their work in the service of the dehumanizing "high-tech" find their personal coherence by recovering the broken links with the earth and the living. The Vercors plateau in the Grenoble region is a good example of this turnaround. Organic farming in the face of our fragmented and divided world is becoming a formidable school of reliance and resilience. This process is recent but many analysts predict that it will strengthen in the coming years. The revolution of rural territories is under way.
MAURO TOMASI, MASTER IN FOREST AND ENVIRONMENT SCIENCES, FOREST AND ENVIRONMENT MANAGER, MERANO, ITALY
It is difficult to summarize in a few sentences what I sometimes feel towards the human species to which I belong. Those that count for our future are choices of society, and perhaps we are not evolved enough to understand that we have received life as a gift.
From professional experience I can state that at the alpine level traditional, extensive agriculture played a positive role in terms of the biodiversity of the territory, operating the diversification of the landscape and creating new ecological niches for flora and fauna.
In recent decades, with the aim of increasing yields, we knew a rapid and incessant process of mechanization and intensification of agricultural practices. To minimize competition with species that could influence production, humans decided to simplify and trivialize the natural areas cultivated, leading to a drastic reduction in the biodiversity associated with these environments.
In my opinion, organic farming represents a good compromise between these two extremes (the non-technological cultivation of the past and the chemical-physical exploitation of the present) and must therefore be absolutely supported.
MANUEL BLOUIN, PROFESSEUR EN ECOLOGIE, AGROSUP DIJON, DEPARTEMENT AGRONOMIE AGROEQUIPEMENTS ELEVAGE ENVIRONNEMENT, DIJON, FRANCE
The most important things to me is to recognize the self determination of farmers. Farmers should develop a deep knowledge of the environment of their farms, which is specific. Agricultural practices should be adapted to each specific environment.
MICAEL AUBERT, DIRECTEUR DU LABORATOIRE ECODIV EA-1293, UNIVERSITE DE ROUEN, FRANCE
It is tough for farmers to change the economic model of their farms. Behind organic versus conventional practices, there are two contrasted economic models, low versus high operating expenses. Above all, farmers are men and women like us, who need to eat, secure, and educate their children. Even if they managed to decrease their operating expense to reach a well-balanced budget, still depend on European subsidy after having sold their production. It is a discouraging situation. As soil ecologists, we should ask politicians to make decisions, but keep in mind that farmers have to extract themselves from an implemented economic system that imposed to increase production to feed population during the reconstruction after world war two.
MAURIZIO G. PAOLETTI, PROFESSOR OF ECOLOGY BY THE UNIVERITY OF PADOVA, ITALY AND OF AGROECOLOGY BY THE UNIVERSITY OF HELSINKI, FINLAND
In the late 1980s, I was among the founders of IFOAM -Organics International at the University of California. In SantaCruz at that time there were Eugene Odum (Fig. 5 ), Miguel Altieri, David Pimentel, Stive Gliesman, Ben and Deb Stinner and also Masanobu Fukuoca. Beyond the labels and protocols, sustainable agriculture is based on agroecology. Odum used to say that "we must produce with a strategy similar to the forest or the prairie", these are our models. So minimal external inputs, minimal or non-tillage, rotations, landscape design to promote biodiversity, importance of wild vegetation like hedgerows, woodlots living mulchs. Great was the interest in studying agricultural systems all over the tropics. Whatever you call biodynamic or biological or sustainable agriculture it doesn't matter, it must look more like a forest or a prairie (Fig. 6 )! In Padua I organized three international conferences, I brought our technical colleagues to visit the four farmes model of sustainability in Ohaio. Unfortunately, little has changed in the cultivated fields. Nothing or almost nothing has happened in the Veneto university and in the agricultural worlds.
The food of a well-conducted organic farming is with all probability better and has the advantage of promoting greater biodiversity and reduce environment damages. I repeat if organic farming is well done! Figure 6 . In a paper on agriculture we could not miss the engineering animals that create the chemical, physical and biological characteristics of the most productive soils in Europe. A and B Octodrilus tergestinus, adult specimen and new soil generated by the animal respectively; C, D and E Octodrilus mimus, adult, generated soil and a detail of its gallery. They are animals capable of incorporating organic substance and micro-organisms deep into agricultural soils over 1-2 meters.
Published works supporting my letter: I have a degree in agronomy, and I own a farm. I wanted to communicate something that seems appropriate to conclude this nice article: we no longer convert to organic farming out of passion but out of necessity. I started 15 years ago. I live in the middle of my vineyard. The vines around the house have been organic for quite a few years; all theothers will be in the coming years. Once upon a time one could l ive in the vineyards. Today we switch to organic or biodynamic, or, to be safe, we need to go to live with the family elsewhere during growing season. Of course, the work is not lacking and mostly done without using tractors. I even adopted few beehives just outside the vineyard. I do not collect the honey, but I need them as bioindicators. It works; bees are fine. The microclimate is good and make it possible to live well with the vineyard at the kitchen window. Other farmers do the same. If others can go a little further with the old methods, it is because they can rely on us to take care of the environment.
ARTISTIC PERSPECTIVES
KARINE BONNEVAL -ECOLE DES BEAUX ARTS D'ANGOULEME, FRANCE I propose two complementary reflections ( Figs. 7 and 8 ).
The first shows a controlled nature, made of bleached and ascetic ecosystems, protected in crystal spheres.
Original title: Saccharomania, domaine de Chaumont sur Loire, 2017. Plantes carnivores en sucre encloses en Victorian Wardian cases (critique de l'histoire de la culture du sucre). The second illustrates a human attempt to become "vegetable", at least partially. Such an attitude makes humans lose face. 
